ABSTRACT
INTRODUCTION
Aeropyrum pernix Kl is an aerobic and hyperthermophilic crenarchaeon, which optimally grows at 95*0 (1). The complete genome sequence of A. pernix has been determined (2) . Aminoacyl-tRNA synthetases (ARSs) exist in most cells and are essential to accurate translation.
ARSs are thought to belong in an ancient family of enzymes (3) . ARSs are amino acid-specific enzymes, and there is at least one ARS for each of the 20 amino acids except for particular organisms (4) . Each tRNA is combined with a cognate amino acid through a two-step aminoacylation reaction catalyzed by ARS. In these reactions, each ARS accurately recognizes the cognate tRNA and amino acid to form an aminoacyl-tRNA, and strictly discriminates against other tRNAs and amino acids in the cell. Each tRNA molecule is generally thought to fold into a similar L-shaped tertiary structure. In spite of structural similarities, a specific feature of this structure is accurately recognized by cognate ARS. These recognition systems have not been elucidated in archaea, although they have been widely investigated in eubacterial system (5). To investigate the recognition sites of tRNA molecule for ARS in archaea, we undertook the cloning and expression of several amino acid-specific ARS genes from A. pernix. We report here the enzymatic characterization of recombinant ARS from A. pernix Kl, and the recognition sites of threonine tRNA for A. pernix threonyl-tRNA synthetase.
RESULTS AND DISCUSSION
Expression vectors containing gene encoding the each ARS were constructed into pET28 and pET30. These vectors were transformed into E. coli strain BL21 (DE3).
The substrate tRNAs were prepared from A. pernix Kl, H.
volcanii and E. coli cell extract, respectively. E. coli mutant transcripts were prepared by an in vitro transcription system with T7 RNA polymerase as described previously (6,7).
The thermostability of expressed A. pernix ARSs was determined by measuring the residual activity of enzymes that were kept at a fixed temperature. All of the examined ARSs (ProRS, ThrRS, ValRS and TyrRS) showed extreme thermostability. In particular, the aminoacylation 
